INTRODUCTION
The zygoma is the most prominent portion of the face and is commonly injured during facial trauma [1] . The zygomatic arch is a component of the zygomatic complex and makes up the part of anterior-lateral region of the face [2] . Isolated arch fractures comprise 10% of all zygoma fractures and 5% of all facial bone fractures [3] . Treatment of zygomatic arch fractures varies from observation to open reduction. Some methods provide better aesthetic results through transcutaneous access using a hook, cu-
Effectiveness of Dual-Maneuver Using K-Wire and Dingman Elevator for the Reduction of Unstable Zygomatic Arch Fracture
Background: The zygoma is the most prominent portion of the face. Almost all simple zygomatic arch fractures are treated in a closed fashion with a Dingman elevator. However, the open approach should be considered for unstable zygomatic arch fractures. The coronal approach for a zygomatic arch fracture has complications. In this study, we introduce our method to reduce a special type of unstable zygomatic fracture. Methods: We retrospectively reviewed zygomatic arch view and facial bone computed tomography scans of 424 patients who visited the Wonju Severance Christian Hospital from 2007 to 2010 with zygomaticomaxillary fractures, among whom 15 patients met the inclusion criteria. Results: We used a Dingman elevator and K-wire simultaneously to manage this type of zygomatic arch fracture. Simple medial rotation force usually collapses the posterior fractured segment, and the fracture becomes unstable. Thus, the posterior fracture segment must be concurrently elevated with a Dingman elevator through Keen's approach with rotation force applied through the K-wire. All fractures were reduced without any instability using this method. taneous access through the temporal region (Gillies' technique), or intra-oral access (Keen's technique) [4] . Almost all simple zygomatic arch fractures are treated in a closed fashion with a Dingman elevator using the Gillies' or Keen's approach [5] . However, with an open approach. The coronal approach carries the risk of leaving a long scar, scalp numbness, alopecia, or temporal hollowing in addition to the usual risks associated with long operation time [7] . In this article, we introduce a method that does not use an open approach but is useful in reducing a special type of unstable zygomatic arch fracture. cases fell into our specific category-cases in which the fracture segment was laterally rotated and the lateral margin of the fractured segment was more posterior than the typical zygomaticomaxillary fracture and the posterior segment was impacted under the posterior zygoma border (Fig. 1 ). This type of fracture develops from bidirectional force; and as such, an additional reduction force is needed apart from the Kirschner-wire on the malar prominence.
Conclusion
Patients were admitted to surgery under general anesthesia for reduction and fixation of the fracture. We used a Dingman elevator and a K-wire to manage our specific type of zygomatic arch fracture (Figs. 2, 3) . Dingman elevator was used through intraoral approach. Plate fixation was not used. The K-wire was inserted percutaneously at the malar prominence between the arch and body of zygoma. The malar prominence was determined by the intersectional point of the Frankfort horizontal line and the oblique vertical line between the lateral palpebral fissure and corner of the mouth [8] . All of the K-wires used were between 1.2 mm and 1.5 mm in diameter and were removed prior to the end of operation. After the operation, reduced arch and zygoma were protected by applying customized cutting paper cup. We used a Dingman elevator and K-wire simultaneously to manage this type of zygomatic arch fracture. Simple medial rotation force usually collapses the posterior fractured segment, and the fracture becomes unstable. Thus, the posterior fracture segment must be concurrently elevated with a Dingman elevator through
Keen's approach with rotation force applied through the K-wire.
All fractures were reduced without any instability using this method (Fig. 4) 
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and can normally be treated by closed reduction.
In this study, the type of fractures examined was the result of trauma from at least two vectors, particularly those leading to lateral rotation of the malar prominence where the lateral margin of the fractured segment was more posterior than in typical cases of zygomaticomaxillary fractures and also where the posterior segment was impacted under the posterior zygoma border. In these cases, prior treatment methods involving access through the temporal region (Gillies' technique) or intra-oral access (Keen's technique) may be inadequate to achieve complete reduction [4] . The use of Kirschner-wire for surgical reduction of zygomatic arch fractures has already been introduced in 2010 [9] . Recent reports have favored percutaneous Kirschner-wire fixation as a less invasive technique for simple and complicated zygoma fractures.
The combination of Gillies' elevation with one-point percutaneous Kirschner wire fixation of isolated simple zygoma fractures was effective in restoring preinjury appearance and function and avoiding soft tissue morbidity.
We conclude that the dual-maneuver with Kirschner-wire and Dingman elevator for the specific type of unstable fracture results in successful reduction without requiring open surgery.
